Although much is known about individual recognition, little is known about the representations that individual animals have of other individuals. We examined the nature of this knowledge in golden hamsters, Mesocricetus auratus, using habituation-discrimination techniques. Male hamsters were first familiarized with two females; they were later habituated to one type of odour (vaginal secretions, flank gland, urine or ear scent) from one of these females and tested for cross-habituation (generalization) to another odour from the same female. Cross-habituation was shown across three of these odours (vaginal secretions, flank gland and ear scent). This effect did not occur if the males had not been familiarized with the female scent donors. These results show that males generalized between two scents from the same individual, presumably because the two odours had the same meaning. The results suggest that males formed integrated, multicomponent representations of females. Additional experiments showed that the cross-habituation effect requires interaction between individuals; mere exposure to the odours of an individual in its home cage is not sufficient. Cross-habituation between different odours did not occur when urine was used as one of the stimuli, even though urine was individually distinguishable. We suggest that the reason for this is that urine is too costly to be used for communication in this species because of selection for conservation of water.
Although much is known about individual recognition, little is known about the representations that individual animals have of other individuals. We examined the nature of this knowledge in golden hamsters, Mesocricetus auratus, using habituation-discrimination techniques. Male hamsters were first familiarized with two females; they were later habituated to one type of odour (vaginal secretions, flank gland, urine or ear scent) from one of these females and tested for cross-habituation (generalization) to another odour from the same female. Cross-habituation was shown across three of these odours (vaginal secretions, flank gland and ear scent). This effect did not occur if the males had not been familiarized with the female scent donors. These results show that males generalized between two scents from the same individual, presumably because the two odours had the same meaning. The results suggest that males formed integrated, multicomponent representations of females. Additional experiments showed that the cross-habituation effect requires interaction between individuals; mere exposure to the odours of an individual in its home cage is not sufficient. Cross-habituation between different odours did not occur when urine was used as one of the stimuli, even though urine was individually distinguishable. We suggest that the reason for this is that urine is too costly to be used for communication in this species because of selection for conservation of water.
 2001 The Association for the Study of Animal Behaviour
Over the past 40 years much has been learned about individual recognition in nonhuman animals (Halpin 1980 (Halpin , 1986 Brown et al. 1990; Beecher 1991) . For example, many researchers have characterized the variability between individuals in the signals that are used to discriminate one indiviudal from another, the ability of animals to discriminate between these individually distinctive signals, and the functions of such discrimination, as judged by the differences in reactions to signals from different individuals (Halpin 1980; Colgan 1983) . The most richly detailed information exists with regard to vocal signals and their recognition, but much is also known about discrimination and recognition of individuals by chemical, visual and electrical signals (Halpin 1980; Colgan 1983; Hagedorn 1986; Kroodsma & Miller 1996) .
Less is known, however, about the nature of the recognition process and the nature of the knowledge that individuals have about one another. Do animals actually recognize individuals as unique entities, or do they have some simpler system of responding appropriately, such as responding differently to familiar and unfamiliar stimuli?
Most observations of behaviour in a natural setting and most field and laboratory experiments do not provide evidence about the knowledge that one animal has of other individuals. Rather, the majority of studies simply demonstrate different responses to the signals of different individuals. In most cases the results could be explained by a mechanism of differential reaction to different classes of individuals, such as familiar versus unfamiliar individuals (or highly familiar versus less familiar individuals), rather than recognition of individuals as unique entities (Barrows et al. 1975; Halpin 1986) . For example, in the rich literature on neighbour recognition by song among songbirds, the standard paradigms provide, at best, proof for different responses to particular songs from a specific direction or location, but they do not show that neighbours recognize one another as individuals (Falls 1982; McGregor 1991; Johnston & Jernigan 1994) . Some studies provide suggestive evidence that birds recognize individuals, for example, those indicating long-term memory of the songs of neighbours, but these findings do not provide proof of such recognition (Wiley et al. 1991 (Wiley et al. , 1999 Stoddard 1996) . Perhaps the most convincing evidence for this ability in the neighbour-recognition literature is evidence that male white-crowned sparrows, Zonotrichia leucophrys, engage in repertoire matching, that Correspondence: R. E. Johnston, Department of Psychology, Uris Hall, Cornell University, Ithaca, NY 14850, U.S.A. (email: rej1@cornell.edu 
